3.3 Exam — Part 2
AP Biology
2017 - 2018

This portion of the exam consists of 2 FRQs totaling 10 points

e FRQ 1 values 6 points
e FRQ 2 values 4 points



1.

Gibberellin is the primary plant hormone that promotes stem elongation. GA 3-beta-hydroxylase (GA3H) is
the enzyme that catalyzes the reaction that converts a precursor of gibberellin to the active form of gibberellin.
A mutation in the GA3H gene results in a short plant phenotype.
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Figure 1. The universal genetic code

(a) The wild-type allele encodes a GA3H enzyme with alanine (Ala), a nonpolar amino acid, at position 229.
The mutant allele encodes a GA3H enzyme with threonine (Thr), a polar amino acid, at position 229.
Describe the effect of the mutation on the enzyme and provide reasoning to support how this mutation
results in a short plant phenotype in homozygous recessive plants.

(b) Using the codon chart provided. predict the change in the codon sequence that resulted in the substitution
of alanine for threonine at amino acid position 229.

(c) Identify which class of point mutation this would be considered, in reference to its effect on
phenotype.

(d) Besides mutations, identify TWO other natural mechanisms that can alter an organism’s genome
during its lifetime. The mechanisms identified should NOT involve any human manipulation.



2.

Smell perception in mammals involves the interactions of airborme odorant molecules from the environment with
receptor proteins on the olfactory neurons in the nasal cavity. The binding of odorant molecules to the receplor
proteins triggers action potentials in the olfactory neurons and results in transmission of information to the brain.
Mammalian genomes typically have approximately 1LOOO functional odorant-receptor genes. each encoding a
unigue odorant receptor.

(a) Deseribe how the signal is transmitted across the synapse from an activated olfactory sensory neuron to the
interneuron that transmits the information to the brain,

(by Explain how the expression of a limited number of odorant receptor genes can lead to the perception of
thousands of odors. Use the evidence about the number of odorant receplor genes 1o sSupport your answer.



